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1. Introduction 
Plasmacytomas are clonal proliferations of plasma cells that are cytologically and 
immunophenotypically identical to those of plasma cell myeloma, but manifest a localized 
osseous or extraosseous growth pattern (Jaffe et al., 2001).  
Solitary plasmacytomas are tumors of plasma cell origin that constitute less than 10% of all 
plasma cell neoplasms (Osserman, 1959) with a slightly lower median age of approximately 
63 years (Hernandez et al., 1995).  
The World Health Organization classification recognizes solitary plasmacytoma of bone 
(solitary bone plasmacytoma, SBP) and extramedullary / extraosseous plasmacytoma (EMP) 
(Jaffe et al., 2001).  
The International Myeloma Working Group (IMWG) recognizes solitary plasmacytoma of 
bone, extramedullary plasmacytoma and multiple solitary plasmacytomas (+/-recurrent) as 
distinct entities (The International Myeloma Working Group. Criteria for the classification of 
monoclonal gammopathies, multiple myeloma and related disorders: a report of the 
International Myeloma Working Group, 2003). 
2. Solitary bone plasmacytoma 
2.1 Epidemiology and clinically-laboratory features 
Solitary bone plasmacytoma has a male:female ratio of 2:1, with a median age of 55 years 
and primarily affects the axial skeleton especially the vertebrae (Dimopoulos et al, 2000) 
(Table 1). Osseous lesions constitute approximately 70% of all plasmacytomas. They involve 
primarily marrow-containing bones, with a predilection for the vertebrae, femurs, and 
pelvis (Bolek et al., 1996). 
Malignant bone tumours of the spine are extremely rare (<0,05% of primary neoplasms). 
Solitary plasmacytoma is the commonest separate entity within this group, accounting for 
approximately 30% of the total (McLain & Weinstein, 1989). These tumours occur in the 
spine twice as often as other bony sites (Chang et al, 1994). 
The most common presenting symptom is pain due to bone destruction, but patients with 
vertebral involvement may also have evidence of spinal cord or nerve root compression.  
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A few patients with solitary bone plasmacytoma present with symptoms and signs of 
demyelinating polyneuropathy. In evaluating such patients, the syndrome of 
polyneuropathy, organomegaly, endocrinopathy, M protein, and skin changes (POEMS) 
should be considered. Involvement of the base of the skull can present with cranial nerve 
palsies (Vaicys et al, 1999;Vijaya-Sekaran et al, 1999).  
 
 SBP SEP 
Age (years), median 55 55 
M:F 2:1 3:1 
Predominant site 
Axial skeleton, 
especially vertebrae 
Head and neck 
% with M protein 60 <25 
% developing MM >75 <30 
% survival at 10 years 40–50 70 
Table 1. Clinical features of solitary bone plasmacytoma and extramedullary plasmacytoma 
(United Kingdom Myeloma Forum, Guidelines on the diagnosis and management of 
solitary plasmacytoma of bone and solitary extramedullary plasmacytoma, 2004). 
The involvement of the nervous system is a common complication of plasma cell neoplasms. 
Cranial myelomas (osseous, such as skull bones) and intracranial myelomas (other than 
bones, ie, extramedullary, such as hypothalamus) can be broadly classified into three clinical 
groups (Moossy et al. 1967) as shown in Table 2.  
Group Syndrome Involvement Clinical Picture 
I cranial nerve palsies base of the skull single or multiple 
cranial nerve palsies 
II intracranial tumor - cranial myeloma 
extending 
intracranially 
- lesions that are 
entirely intracranial 
similar to a primary 
brain tumor 
III intraorbital tumor orbit orbital space-
occupying lesion 
Table 2. Involvement of Nervous System in Plasma Cell Neoplasms 
Plasmacytoma involvment of petrous bone causes dysphagia secondary to lateral medullary 
syndrome (it is one of the brainstem vascular syndromes that occur due to the occlusion of 
posterior inferior cerebellar artery or one vertebral artery, which may lead to dysphagia, 
vertigo, vomiting, ipsilateral paralysis of soft palate, ipsilateral Horner’s syndrome, 
ipsilateral hypotonia and ataxia, and dissociated sensory loss) and results in paralysis of the 
10th and 12th cranial nerves. The body of the sphenoid and the apex of the petrous bone are 
the most common sites of involvement. The tumors may be either small or discrete, or they 
may grow to large dimensions. These lesions have a greater tendency to expand locally 
rather than to disseminate, a property that may be controlled by specific cytokines (Mill et 
al., 1980). The bone is probably the site of origin; however, they may arise from mucosa 
contained within the sphenoid and petrous bones, since non-osseous myelomas are 
common.  
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The cranial nerves can be affected either by local distortion or by direct destruction, such as 
that which occurs with invasion of the cavernous sinus or jugular foramen region. Other 
cause of the neuropathy with chronic and slowly progressive course may be an axonopathy 
with secondary demyelination. High titers of anti-MAG (myelin-associated glycoproteins) 
are seen in patients with neuropathy. Involvement of the 5th, 6th, and 8th cranial nerves is 
most common (Moossy et al., 1967). 
An intracranial plasmacytoma is a rare form, which can involve the calvarium, dura or the 
cranial base. It could manifest with majority of neurological symptoms, such as headache, 
diplopia, gait disturbances, hypoesthesia and areflexia of extremities, personality disorder 
and many others. Intracranial plasmacytoma may be cause of acute or chronic intracerebral 
hemorrhage. (Goyal et al., 2006; Crowley et al., 2010) 
Intraorbital localization of plasmacytoma may present with exophthalmos, increased 
tearing, blurred vision, also diplopia or unilateral loss of vision (Wachter et al.,2010; 
Brandon Hayes-Lattin et al., 2003). 
2.2 Diagnosis and investigation of SBP 
2.2.1 Diagnostic criteria  
 single area of bone destruction due to clonal plasma cells; 
 histologically normal marrow aspirate and trephine (<5% plasma cells); 
 normal results on skeletal survey, including radiology of longbones; 
 no anaemia, hypercalcaemia or renal impairment due to plasma cell dyscrasia; 
 absent or low serum or urinary level of monoclonal immunoglobulin (level of >20 g/l 
suspicious of multiple myeloma); 
 o additional lesions on magnetic resonance imaging (MRI) scan of the spine. 
(United Kingdom Myeloma Forum. Guidelines on the diagnosis and management of 
solitary plasmacytoma of bone, extramedullary plasmacytoma and multiple solitary 
plasmacytomas: 2009 update). 
2.2.2 The recommended investigations  
 full blood count  
 biochemical screen including electrolytes and corrected calcium  
 serum immunoglobulin levels  
 serum and urine protein electrophoresis and immunofixation  
 serum free light chain assay  
 full skeletal survey 
 MRI of spine and pelvis (or skeletal survey by MR where this facility exists)  
 bone marrow aspirate and trephine  
 PET scanning may be useful in selected patients. 
(United Kingdom Myeloma Forum. Guidelines on the diagnosis and management of 
solitary plasmacytoma of bone, extramedullary plasmacytoma and multiple solitary 
plasmacytomas: 2009 update). 
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2.2.3 Laboratory  
SBP should be diagnosed by tissue biopsy. Fine needle aspirate is inadequate. (United 
Kingdom Myeloma Forum. Guidelines on the diagnosis and management of solitary 
plasmacytoma of bone, extramedullary plasmacytoma and multiple solitary plasmacytomas: 
2009 update). 
Percutaneously guided biopsy of the spine is usually possible either by fluoroscopy or CT. 
All diagnoses should be made or reviewed by specialist haematopathologists in accordance 
with NICE guidelines for improving outcomes in haematological cancers (NHS NICE 
Improving outcomes in haematological cancers 2003. www.nice.org.uk).  
When a bone tumor is encountered which is histopathologically diagnosed as ‘small round 
cell tumor’, the differential diagnosis includes Ewing sarcoma, osteosarcoma of small cell 
type, malignant lymphoma, plasmacytoma, metastatic small cell lung cancer and so on. 
The bone marrow of patients with SPB should have no clonal plasma cells. But some 
patients may demonstrate up to 10 percent clonal plasma cells, and are considered as having 
both SPB and monoclonal gammopathy of undetermined significance (MGUS). These 
patients may have a higher risk of progression to symptomatic myeloma. If patients 
suspected to have SPB have 10 percent or more clonal plasma cells in the bone marrow, they 
should be considered to have Durie-Salmon stage I myeloma rather than SPB.  
Immunophenotyping. Monoclonality and /or an aberrant plasma cell phenotype should be 
demonstrated with useful markers being CD19, CD56, CD27, CD117 and cyclin D1 
(Rawstrom A.C, 2008).The immunophenotyping of bone marrow plasma cells in SBP has not 
been investigated so far and since a significant number of these patients progress to multiple 
myeloma. It is possible that the bone marrow of patients with SBP might contain neoplastic 
PC at the time of diagnosis, which may correlate with risk of progression to multiple 
myeloma. Maayke et al. demonstrated by flow cytometry, that aberrant phenotype plasma 
cells present at distant bone marrow sites in 67% of patients with solitary plasmacytoma of 
bone (Maayke et al., 2010). In the report of Bhaskar et al., plasma cells were easily identified 
based on dual expression of CD38 and CD138 in the bone marrow aspirates and varied from 
0.17% to 1.05%. The neoplastic as well as normal PC were seen in the bone marrow aspirates 
of all the cases at the time of diagnosis and ranged from 0.10% to 0.70% and 0.06% to 0.49% 
of all the bone marrow cells respectively (Bhaskar et al., 2009). The authors suggest, that 
aberrant immunophenotype rather than the light chain restriction pattern was useful in 
identification of low number of neoplastic plasma cells in the bone marrow as the :λ ratio 
was normal in all the samples (range: 0.5% to 1.6%). However, small number of cases 
studied and the relatively short duration of follow-up preclude a definitive opinion on value 
of these findings at this time. But given the ease of flow cytometric quantitative detection 
and enumeration of neoplastic PC in the bone marrow, additional studies for prognostic 
value determination are needed.  
Cytogenic. Cytogenetic studies in SBP reveal loss in chromosome 13, 1p, 14q, gain in 19p, 
9q, 1q and IL-6 is considered as the principal growth factor in the pathogenesis (Christopher 
DM Fletcher. Diagnostic histopathology of tumors. Volume 2, 2nd edition. Churchill 
Livingstone). 
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M-protein and serum free light chain assay. The presence of monoclonal protein (M 
protein) in the serum or urine has been noted in 24%-72% of patients in various series 
(Dimopoulos MA, 2000, 2002). In experience of M.D.Anderson Cancer Center (Weber D. 
2005), among 63 consecutive previously untreated patients with SBP, 62% had a serum M 
protein, 13% had only Bence Jones protein (BJP), and 25% had non-secretory disease. 
Paraprotein values were usually very low, with only 11 of 37 patients with a serum M 
protein > 1 g/dL (high value 2.2 g/dL) and the highest urine BJP was 0.7 g/day.  
Recently, free light chain assays have provided a measurable parameter to follow in 
approximately 65% of patients previously diagnosed with “nonsecretory” multiple 
myeloma by standard electrophoretic studies (Drayson MT, 2001). In report of Frassica et 
al. on 46 patients with SBP, 25 (54%) had a detectable serum or urine M-protein, 4 patients 
had an M-protein in both serum and urine, while 1 patient had only Bence Jones 
proteinuria (Frassica et al., 1989). The M-protein may decrease with successful therapy of 
SBP, and it has been reported that complete disappearance of the M-protein 1 year after 
therapy is associated with prolonged disease stability (Liebross et al., 1998; Wilder et al., 
2002).  
Uses of the serum free light chain (SFLC) assay has the prognostic value in solitary 
plasmacytoma (Dispenzieri et al., 2008): an abnormal serum immunoglobulin free light 
chain (FLC) ratio at diagnosis may identify risk of progression to myeloma in patients 
with solitary bone plasmacytoma. The risk of progression at 5 years was 44% in patients 
with an abnormal serum FLC ratio at diagnosis compared with 26% in those with a 
normal FLC ratio. There is a risk stratification model using the 2 variables of FLC ratio 
and M-protein level (patients with a normal FLC ratio at baseline and M protein level less 
than 0.5 g/dL) at 1 to 2 years following diagnosis ; with either risk factor abnormal 
(intermediate risk); and with both an abnormal FLC ratio and M protein level of 0.5 g/dL 
or higher (high risk). The corresponding progression rates at 5 years were significantly 
different in the low, intermediate, and high groups: 13%, 26%, and 62%, respectively 
(Dingli et al., 1979–1983).  
2.2.4 Imaging studies in diagnosis of solitary plasmocytoma 
The purposes of imaging in the diagnosis and management of plasmacytoma includes:  
 detection of extramedullary or/and intramedullary foci of the disease;  
 exclusion of additional lesions and bone marrow involvement; 
 evaluation of risk of pathological fractures;  
 guiding needle biopsy;  
 planning radiotherapy and surgery. 
Although definitive radiotherapy usually eradicates the local disease, the majority of 
patients will develop multiple myeloma because of the growth of previously occult lesions 
which have not been detected by conventional radiography. So that, diagnosis of solitary 
plasmacytoma needs accurate exclusion of additional bone or soft-tissue foci and bone 
marrow involvement. 
X-ray examination. Osteolytic lesions are generally diagnosed by radiographic analysis. 
Plain radiography is everywhere available and allows to visualize large areas of the 
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skeleton. In case of solitary plasmacytoma detection, standard radiography examination, as 
for multiple myeloma staging, should be performed. The skeletal survey should include a 
posteroanterior view of the chest, antero-posterior and lateral views of the cervical spine, 
thoracic spine, lumbar spine, humeri and femora, antero-posterior and lateral views of the 
skull and antero-posterior view of the pelvis. (Grade C recommendation; level IV evidence, 
Guidelines for the use of imaging in the management of myeloma. British Society for 
Haematology, 2007). 
The weakness of radiographic detection is in relatively low sensitivity: it may reveal lytic 
disease only when over 30% of the trabecular bone has been lost (Snapper & Khan, 1971),  
so, 10-20% of lesions are missed. Certain parts of the skeleton are difficult to assess 
accurately, such as the sternum, ribs and scapulae. In addition, this technique also provides 
an inadequate assessment of generalised osteopenia (Scane et al, 1994).  
Due to the limitations of standard radiographic analysis, magnetic resonance imaging (MRI) 
and/or computed tomography (CT) have been used for early detection of myeloma-
associated bone destruction.  
Magnetic resonance imaging. MRI is the preferred imaging modality for the initial 
assessment and for the follow-up of the osseous and extraosseous extent of SPB.  
MRI of the thoracic and lumbosacral spine in the diagnosis of SBP was prospectively 
evaluated by several studies (Moulopoulos et al, 1993, 1997, 2005). It was shown, that MRI of 
thoraco-lumbar spine can reveal additional abnormalities more accurate than standard X-
rays. After standard local radiotherapy of SBP, patients with additional lesions by 
pretreatment spinal MRI show earlier progression to systemic disease than those with a 
negative MR imaging survey at diagnosis. 
Typical focus of plasma cell infiltration have a low signal intensity on T1-weighted images 
and a high signal intensity on T2-weighted and STIR (short time inversion recovery) images 
(Libshitz et al, 1992) and generally show enhancement on gadolinium-enhanced images. 
Bone marrow involvement has no specificity of the findings by MRI. The next findings can 
exist: focal or diffuse changes, variations of the norm; also images of BM can reflect an 
alternative pathological or physiological process such as iron loading (Isoda et al, 2001), 
amyloid deposition (Baur et al, 1998) or reactive marrow hyperplasia. 
Thus, most investigators agree that a negative MRI of the thoraco-lumbar spine is a 
prerequisite for the diagnosis of SBP. MRI should be part of the staging procedures in 
patients with SBP, to better assess both the extent of the local tumor and the revealing of 
occult lesions elsewhere.  
Recommendations for MRI in diagnosis of myeloma and plasmocytoma according to 
quidelines for the use of imaging in the management of myeloma ( British Society for 
Haematology, 2007)  
 Urgent MR imaging is the diagnostic procedure of choice to assess suspected cord 
compression in myeloma patients even in the absence of vertebral collapse (Grade B 
recommendation; level IIB evidence). 
 MR imaging of the whole spine should be performed in addition to the skeletal survey 
as part of staging in all patients with an apparently solitary plasmacytoma of bone 
irrespective of site of index lesion (Grade B recommendation; level IIB evidence). 
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 MR imaging should be used to clarify the significance of ambiguous CT findings, as 
these two imaging techniques can give complementary information (Grade C 
recommendation; level IV evidence).  
The new diagnostic criteria recommend MRI scanning to include the pelvis. Whole body 
MR imaging is emerging but currently impractical because of the logistics of long imaging 
time. (Guidelines on the diagnosis and management of solitary plasmacytoma of bone and 
solitary extramedullary plasmacytoma, United Kingdom Myeloma Forum,2009) 
Computed tomography. Computed tomography provides an advantage in selected 
situations. Owing to the high levels of radiation exposure, CT cannot be used for screening 
purposes. Conventional CT has higher sensitivity than plain radiographs for detecting small 
lytic lesions; it can provide a high predictive value in the clarification of suspicious areas on 
plain films, and areas, difficult for visualization, such as ribs, sternum and scapulae.  
CT should be considered in patients who remain symptomatic despite having no evidence 
of osteolysis on the skeletal survey. 
Urgent CT may be used to establish the presence of suspected cord compression in cases 
where MR imaging is unavailable.  
CT can accuratly depict the extent of associated soft tissue masses and can direct needle 
biopsy for histological diagnosis (Kyle, 1985) and forms the basis for radiotherapy and 
surgery. 
Recommendations for CT in diagnosis of myeloma and plasmocytoma according to 
quidelines for the use of imaging in the management of myeloma ( British Society for 
Haematology, 2007)  
 Urgent CT may be used to establish the presence of suspected cord compression in 
cases where MR imaging is unavailable, impossible due to patient intolerance or 
contraindicated e.g. intraorbital metallic foreign bodies or cardiac pacemakers (Grade B 
recommendation; level III evidence). 
 CT of the spine may be considered to clarify the presence or absence of bone 
destruction in cases of clinical concern where MR is negative (Grade B 
recommendation; level III evidence). 
 CT should be used to clarify the significance of ambiguous plain radiographic findings, 
such as equivocal lytic lesions, especially in parts of the skeleton that are difficult to 
visualise on plain radiographs, such as ribs, sternum and scapulae(Grade B 
recommendation; level III evidence). 
 CT may identify lesions that are negative on plain radiography, and should be 
considered in patients who remain symptomatic despite having no evidence of 
osteolysis on the skeletal survey (Grade B recommendation; level III evidence). 
 CT is indicated to delineate the nature and extent of soft tissue disease, and where 
appropriate, tissue biopsy may be guided by CT scanning (Grade B recommendation; 
level IIB evidence). 
Positron-emission tomography. PET/CT studies are more sensitive than other imaging 
modalities for localizing extramedullary sites of the disease. At the present time, it is fair to 
conclude that clinical experience of PET imaging in patients with plasma cell dyscrasias is in 
evolution. 
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Recommendations for PET in diagnosis of myeloma and plasmocytoma according to 
quidelines for the use of imaging in the management of myeloma (British Society for 
Haematology, 2007)  
 Based on currently available evidence, PET imaging cannot be recommended for 
routine use in the management of myeloma patients. 
 Either technique may be useful in selected cases that warrant clarification of previous 
imaging findings, but such an approach should ideally be made within the context of a 
clinical trial (Grade C recommendation; level IV evidence). 
 The evidence for the sensitivity of PET scanning is most convincing in the setting of 
extramedullary disease. It is therefore reasonable to consider PET scanning in this 
setting, to clarify the extent of extramedullary disease, in cases where other imaging 
techniques have failed to clarify the situation (Grade B recommendation; level III 
evidence). 
 If the decision to perform PET scanning has been taken, it is advisable to avoid 
undertaking the procedure within 4 weeks of chemotherapy or 3 months of 
radiotherapy (Grade B recommendation; level III evidence). 
However, PET/CT has been included as an option in the diagnosis and monitoring of 
myeloma patients within NCCN guidelines (NCCN, 2011) 
Whole-body F-18 FDG PET has the potential to detect the early phase of bone marrow 
involvement in patients with EMP and unsuspected sites of bone involvement in patients 
with SBP (Kato et al, 2000; Schirrmeister et al, 2002), upstaging the extent of the disease and 
significantly affect the therapeutic decisions. According to Schirrmeister et al ., 60% of 
patients with known focal osteolytic lesions on plain radiography were upstaged as a result 
of PET imaging (Schirrmeister et al., 2002).  
PET demonstrated a 93% sensitivity for focal lesions and a 84–92% sensitivity for diffuse 
lesions; the specificity ranged from 83–100% in patients with diffuse FDG uptake 
(Schirrmeister et al , 2002). False positive PET scans may arise from inflammatory changes 
due to chemotherapy within the previous 4 weeks or radiotherapy within the previous 2–3 
months (Juweid & Cheson, 2006); also due to active infection (Mahfouz et al, 2005). 
2.3 Treatment of solitary bone plasmacytoma 
Radical radiotherapy remains the treatment of choice for SBP. Knobel et al confirmed 
excellent local disease control with radiotherapy alone in their review of 206 patients with 
SBP. (Knobel et al) Local relapse occurred in 21(14%) out of 148 patients who received 
radiotherapy alone compared with 4(80%) out of 5 patients who were treated with surgery 
+/- chemotherapy. Surgery (radiotherapy versus partial or complete resection and 
radiotherapy) did not influence the 10-year probability of local control. Median dose was 
40Gy. No dose response relationship was observed for doses higher than 30Gy regardless of 
tumour size, however this was a retrospective analysis. Previous studies and BCSH 
recommend radical radiotherapy for SBP encompassing the tumor volume shown on MRI 
with a margin of at least 2 cm and treating to a dose of 40Gy in 20 fractions with a higher 
dose of 50Gy in 25 fractions being considered for SBP>5cm. Surgery is not indicated for SBP, 
but some patients may require decompressive laminectomy, spine fusion or intramedullary 
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rod fixation of a long bone (United Kingdom Myeloma Forum. Guidelines on the diagnosis 
and management of solitary plasmacytoma of bone, extramedullary plasmacytoma and 
multiple solitary plasmacytomas: 2009 update). 
Bisphosphonates are not recommended for the patients with SBP, except in setting of 
underlying osteopenia (ASCO's Guideline on Bisphosphonates for Multiple Myeloma, 2009). 
2.4 Natural history and prognosis 
The majority of patients with apparent SBP continue to develop myeloma and 
approximately 5% of all patients with multiple myeloma have an initial diagnosis of solitary 
plasmacytoma (Bolek et al. 1996). 
The rare cancer network published data on 206 patients with SBP, the largest series to date, 
in 2006 (Knobel, 2006). Despite treatment, 104 of 206 (50.4%) patients developed myeloma 
with a median time to development of 21 months (range, 2-135 months). 5 and 10 year 
projected probabilities of developing myeloma were 51% (95% CI, 43-59%) and 72% (95% CI, 
62-82%). Age>60 years was the only independent predictor of development of myeloma in 
this study. Prognostic value of the persistence of a monoclonal band after treatment could 
not be assessed due to lack of data. Multivariate analysis of prognostic factors in a series of 
60 patients from the MD Anderson Hospital concluded that persistence of a monoclonal 
band for more than one year after radiotherapy was an adverse prognostic factor (Wilder 
R.B, 2002). Dengli et al. retrospectively analysed stored serum of 116 patients taken at time 
of diagnosis of SBP between 1960 and 1995. An abnormal SFLC ratio was found in 54 (47%) 
patients and was associated with a higher risk of progression to myeloma (p=0.039) and an 
adverse overall survival (p=0.033) (Dingli D.,2006). Combining the results of the SFLC ratio 
at diagnosis with the serum monoclonal protein levels 1-2 years after diagnosis the 
researchers constructed a risk stratification model (Table 3). Additionally, plasma cells with 
neoplastic phenotype demonstrable by flow cytometry at bone marrow sites distant to 
solitary plasmacytoma would also appear to predict for progression to myeloma (Hilli 
Q.A.,2007). Genetic factors that have prognostic significance in myeloma such as del 13q and 
t(4;14) have, as yet, no proven value in solitary lesions. 
Variables Risk group 5 year progression rate 
Normal SFLC ratio 
Monoclonal protein  
< 5 g/l 
Low 13% 
Either variable abnormal Intermediate 26% 
Abnormal SFLC ratio 
Monoclonal protein  
 >5 g/l 
High 62% 
Table 3. Risk stratification model for SBP progression to myeloma using SFLC and 
monoclonal protein level (Dingli D.,2006).  
The prognosis after progression to multiple myeloma is also poorer for osseous 
plasmacytoma than for extra-medullary plasmacytoma as evidenced by multiple 
retrospective studies. These differences suggest a difference in the biological behavior of the 
two types of tumor, which is further augmented by immunohistochemical staining and flow 
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cytometry analysis. The biological differences found in such studies include higher 
population of aneuploid cells, proliferating cell-nuclear antigen index, and S-phase fraction 
(Knowling et al.,1983; Bataille et al.,1981; Frassica et al., 1989). 
3. Solitary extramedullary plasmacytoma 
3.1 Epidemiology and clinically-laboratory features  
Solitary extramedullary (soft tissue) plasmacytomas (EMP, SEP) are less common than SBP 
but carry a better prognosis as the majority can be cured by local radiotherapy (Dimopoulos 
et al., 1999). Although SEP can arise throughout the body almost 90% arise in the head and 
neck, especially in the upper respiratory tract including the nasal cavity, sinuses, 
oropharynx, salivary glands and larynx (Brinch et al, 1990; Wax et al,1993; Susnerwala et al, 
1997; Liebross et al, 1999; Galieni et al,2000). The next most frequent site is the gastro-
intestinal tract. Approximately 10% of extramedullary plasmacytomas occur in the 
gastrointestinal tract (Nolan et al., 2005); there are also reports about pancreatic an liver 
involvment (Manmeet et al.,2010).  
A variety of other sites can rarely be involved, including testis, bladder, urethra, breast, 
ovary, lung, pleura, thyroid, orbit, brain, skin, adrenal glands, retroperitoneum, central 
nervous system, spleen and the lymph nodes (Cavanna et al, 1990; Rubin et al, 1990; 
Matsumiyama et al, 1992; Nonamura et al, 1992; Wong et al, 1994; Adkins et al, 1996; Fischer 
et al, 1996; Tuting & Bork, 1996; Emery et al, 1999; Muscardin et al, 2000; di Chiara et al, 
2001; Ahmed M et al., 2009; Kahara et al., 2001; Pantelidou et al., 2005). 
A monoclonal paraprotein is detected in the serum and/or urine in fewer than 25% of 
patients (Table 1). Local recurrence rates of <5% have been quoted after radiotherapy 
(Liebross et al, 1999). The risk of distant relapse appears to be <30%, i.e. significantly less 
than with SBP (Mayr et al,1990). At least two-thirds of patients survive for >10 years (Brinch 
et al, 1990; Galieni et al,2000). 
3.1.1 Extramedullary plasmacytoma of the head and neck region 
The head and neck region is the most common site for arising of EMP. About 80% of EMPs 
occur in the submucosa of the upper aerodigestive tract (Zheng, 2005). The most common 
site is the sinonasal region. Korolkowa et al. reported that 40% occur in the nasal cavity and 
paranasal sinus, 20% in the nasopharynx and 18% in the oropharynx (Korolkowa et al., 
2004). Other sites are nasopharynx, salivary glands, thyroid glands, tonsils, cervical 
lynphnodes and larynx. Involvement of neighboring regions such as orbit, palate, skin or 
scull base can also occur. 
The patients mainly manifested as local masses and relevant symptoms; by spreading of the 
tumor, adjacent bone erosions may occur.  
The symptoms are non-specific and depends on site and spread of the tumor. The most 
common findings are swelling, airway obstructions; in case of sinonasal region it could be 
nasal obstruction (often, unilateral), nasal discharge, recurrent epistaxis and facial pain.  
Also such symptoms as a sore throat and dysphonia to haemoptoea can be found 
(Straetmans et al., 2008), more rarely cranial nerve palsy and neck lymphadenopathy. 
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Clinical manifestations of plasmacytoma of the oral cavity consist of jaw pain, tooth pain, 
paresthesia, swelling, exophytic soft tissue growth, mobility of teeth, migration of teeth, 
hemorrhage, burning mouth syndrome and pathologic fracture of the involved bone (Feller 
et al., 2006). Solitary plasmacytoma affecting the mouth and the jaws are uncommon. The 
mandible is more frequently involved than the maxilla and the bony lesions of both have a 
predilection for the posterior areas of the jaws. (Feller et al., 2006). 
3.1.2 Plasmacytoma of the gastrointestinal tract 
Primary plasmacytoma of the gastrointestinal tract is a rare entity (approximately 10%).  
All the segments of the gastro-intestinal tract may be involved with the small intestine being 
the most common followed by stomach, colon and esophagus. (Krishnamoorthy et al., 2010) 
Symptoms are nonspecific, including anorexia, weight loss, epigastric discomfort or 
gastrointestinal bleeding (Krishnamoorthy et al., 2010); dyspepsia, vomiting and dysphagia 
for solids in case of esophagus affection (Chetty et al., 2003). 
 Symptoms of intestinal involvement may include abdominal pain, intestinal obstruction, 
diarrhea or perforated peritonitis. Jaundice due to extrahepatic biliary obstruction by 
gastroduodenal plasmacytoma is described. (Unverdi et al., 2010) 
On endoscopy, gastrointestinal plasmacytoma commonly present as nodular mass; other 
findings are ulcerated mass or diffusely thickened mucosal fold (Krishnamoorthy et al., 
2010). 
Most common findings on barium enema examination include polypoid mass or 
constricting lesion with or without mucosal or submucosal infiltration. Other less common 
findings include superficial ulcers, polyps (single or multiple) or intussusception (Gupta et 
al., 2007). 
In several cases, local amyloidosis associated with plasmacytoma of GIT is described. 
(Carneiro et al., 2009; Nicholl et al., 1991) 
3.1.3 Cutaneous plasmacytoma 
Extramedullary plasmacytomas of the skin are extremely rare and they can be divided into 
primary cutaneous plasmacytoma (PCP) and metastatic cutaneous plasmacytoma (MCP). 
While in multiple myeloma cutaneous plasmacytoma represents 5-10% of cases, PCP is 
extremely rare variant of plasma cell disorder (Corazza et al.,2002). 
Primary cutaneous plasmacytoma is defined as monoclonal proliferation of plasma-cells 
that arises primarily in the skin without evidence of systemic disease. In contrast, MCP 
arises from lymphatic or vascular spread of tumour or, more frequently, by direct extension 
from underlying bone lesions. However, it can also be seen distinct from a bony focus and 
even as the initial manifestation of the disease with or without evidence of coexisting MM.  
Any area of the skin can be involved, but it has been reported most frequently on the trunk 
and abdomen followed by face, scalp, neck and extremities. Unusual localizations have been 
described related to MCP, including scrotum, eyelid, tongue and perianal region. (Alvarez-
Twose et al., 2008)  
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Morphologically, cutaneous plasmacytomas usually consist of erythematous nodules that 
may ulcerate or plaques dome-shaped and smooth-surfaced ranging from 1 to 5cm in 
diameter. Histopathology reveals the typical pattern represented by a dense monomorphic 
dermal plasmacytic infiltrate which is usually separated from the overlying epidermis by a 
border line. Immunohistochemical staining shows the typical monoclonality of the 
neoplastic cells. Plasmacytoma must also be differentiated from plasma cell infiltrates 
accompanying other tumors or from reactive granulomas (Corazza et al.,2002). 
Cutaneous plasmacytomas should be considered a sign of poor prognosis in plasma cell 
disorders because they generally occur late in the course of the disease. In case of multiple 
myeloma, cutaneous metastasis in usually indicates aggressive behavior and short survival 
(Pereira et al., 2008). 
3.2 Diagnosis and investigation of SEP 
3.2.1 Diagnostic criteria  
 Single extramedullary mass of clonal plasma cells 
 Histologically normal marrow aspirate and trephine 
 Normal results on skeletal survey, including radiology of long bones 
 No anaemia, hypercalcaemia or renal impairment due to plasma cell dyscrasia 
 Absent or low serum or urinary level of monoclonal immunoglobulin 
(United Kingdom Myeloma Forum. Guidelines on the diagnosis and management of 
solitary plasmacytoma of bone, extramedullary plasmacytoma and multiple solitary 
plasmacytomas: 2009 update) 
3.2.2 Laboratory 
Less than one-quarter of patients have evidence of a low level of monoclonal protein in 
serum or urine by electrophoresis and/or immunofixation, and (similar to experience 
with SBP) are require normal levels of uninvolved immunoglobulins to confirm the absence 
of occult disease elsewhere (Liebross et al., 1999). The free light chain assays should also 
prove useful in monitoring such patients, particularly those classified with non-secretory 
features. In addition, patients should have no sign of underlying myeloma by bone survey 
and chemistries should reveal no abnormalities attributable to plasma cell dyscrasia (Weber 
et al., 2005). 
Extramedullary plasmacytoma are characterized by a ‘myeloma-like’ immunophenotype 
(Boll et al., 2010). It was demonstrated that the infiltrate consists entirely of plasma cells and 
that there is no B cell component. In this regard CD138, MUM1/IRF4, CD20 and PAX5 are 
the most useful markers although it should be recognised that CD20 and PAX5 are 
sometimes expressed in plasma cell malignancies. Monoclonality and /or an aberrant 
plasma cell phenotype should be demonstrated with useful markers being CD19, CD56, 
CD27, CD117 and cyclin D1 (Rawstrom A.C.,2008; Stephens E.A., 2005). 
EMP may express B-cell markers, such as CD79a and CD20, and MM may express germinal 
centre B-cell (GCBC)-associated microRNAs, such as miR-93 and miR-181b. The presence of 
CD19 and lack of miR-223 suggested aberrant B-cell differentiation in CD19(+) /miR-223(-) 
www.intechopen.com
 
Solitary Bone and Extramedullary Plasmacytoma 
 
197 
phenotype could be used to distinguish EMP from the CD19(-) /miR-223(+) phenotype of 
MM (Yu et al., 2011). Immunocytochemistry demonstrated monoclonal expression of light 
immunoglobulin chains in all cases which, together with demonstration of CD 38 positivity 
(Tani et al., 1999). 
Extramedullary plasmacytoma showed absence of cyclin D1 and infrequent expression of 
CD56. Furthermore, extramedullary plasmacytomas were characterized by weaker staining 
for Bcl-2 protein and rare overexpression of p21 and p53. In comparison to extramedullary 
multiple myeloma, extramedullary plasmacytoma showed a more mature morphology and 
lower proliferation indices. There was no association between the phenotypic parameters 
investigated and clinical outcome in extramedullary plasmacytoma (Kremer et al., 2005). 
Some non-Hodgkin lymphomas show marked plasmacytic differentiation. In such cases, it 
may be difficult to differentiate these lymphomas from plasmacytoma or myeloma, 
especially with limited diagnostic material. However, there may be immunophenotypic 
differences in the plasma cells in these disorders that distinguish them. The analysis of the 
immunophenotypes of neoplastic plasma cells in 41 cases of B-lineage non-Hodgkin 
lymphoma and compares them with those in plasma cell myeloma revealed that plasma 
cells in lymphoma were significantly more likely to express CD19, CD45, and surface 
immunoglobulin and less likely to express CD56 than those in myeloma (Seegmiller et al., 
2007). 
It was shown, that CD19 and CD56 expression can be used reliably to distinguish these 
entities. Some extramedullary plasmacytomas showed lymphoma-like phenotypes, 
suggesting that, in reality, they may represent non-Hodgkin lymphomas with extensive 
plasmacytic differentiation (Seegmiller et al., 2007). EMP must be distinguished from 
reactive plasmacytoma, plasma cell granuloma and lymphoma (MALT, marginal zone, and 
immunoblastic).  
Boll et al. detailed clinico-pathological assessment of a cohort of 26 patients with EMP. All 
cases were characterized by a monomorphic plasma cell infiltrate showing strong uniform 
expression of both CD138 and MUM1/IRF4. There was no obvious B-cell component 
identified either by morphology or immunohistochemistry. Two cases did express CD20 but 
they both lacked PAX5 expression. With respect to the antigens aberrantly expressed in 
myeloma plasma cells; CD56 and CD117 expression was documented in 58% (15/26) and 
29% (5/17) of cases respectively while loss of CD27 was documented in 63% (12/ 19). 
Aberrant expression of at least one of these antigens was demonstrable in 92% of assessable 
cases (22/24). Authors believe that this data along with other recently published studies 
strongly suggest that EMP should be considered part of the spectrum of plasma cell 
disorders rather than lymphoma (Boll et al., 2010).  
Staining with T-cell markers is unusual but reports of plasmacytomas staining with CD43 
and CD45RO do exist (Petruch et al., 1992). Rare cases are described, which were positive 
for myeloid markers such as CD13, CD33, CD38, and CD138 (Shin et al., 2001). Cytokeratin 
immunoreactivity in plasmacytomas is generally considered to be rare (Sewell et al., 1986) 
Bink et al. studied 38 cases of this type of neoplasm by fluorescence in situ hybridization. 
Fourteen cases (37%) contained IGH breaks, including six with a t(4;14) translocation. No 
translocations t(11;14), t(14;16), t(8;14), nor breaks involving MALT1, BCL6 or FOXP1 were 
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found. Loss of 13q (40%), as well as chromosomal gains (82%), were common. There was no 
correlation between chromosomal alterations and clinical features or local relapse. 
Cytogenetically, extramedullary plasmacytoma and multiple myeloma are closely related. 
However, the distribution of IGH translocation partners, with the notable absence of 
t(11;14), is different (Bink et al., 2008). 
Plasma cells have low proliferative activity, making cytogenetic studies inherently difficult 
to perform. However, numerical and structural chromosomal aberrations have been 
described in 20 to 60 percent of newly diagnosed multiple myeloma patients (Durie et al., 
1992). Complex karyotypes with multiple chromosomal gains and losses are the most 
frequent changes, but translocations, deletions, and mutations have all been reported. 
Monosomy or partial deletion of 13 (13q14) is the most common finding, occurring in 15 to 
40 percent cases. Deletion of 17p13, associated with allelic loss of p53, is reported in 25 
percent of cases, and may predict a poor outcome (Konigsberg et al., 2000). 
The most common structural abnormality is a t(11;14)(q13q32) translocation, resulting in 
over-expression of cyclin D1, occurring in 10 to 31 percent of cases (Menke et al., 2001;).  
 Aalto et al. demonstrated chromosome 13 loss in 8/9 EMP cases assessed by comparative 
genomic hybridization (Aalto et al., 1999). Similarly Bink et al found a high incidence of 13q 
loss (40%) and IGH rearrangements (37%) amongst 38 cases assessed by FISH based assays 
(Bink et al., 2008). They also demonstrated a relatively high incidence of the t(4;14)(p16;q32) 
but no cases with the t(11;14)(q13;q32) and high incidence of chromosome gains (82%) but 
no evidence of rearrangements of MALT1, BCL6 or FOXP1 (Bink et al, 2008). 
3.2.3 Imaging studies 
CT or MRI scanning is required to delineate the extent of the lesion but the role of MRI 
scanning of other areas in the staging of SEP has not been evaluated. There are different 
meanings. According to guidelines on the diagnosis and management of solitary 
plasmacytoma of bone and solitary extramedullary plasmacytoma (United Kingdom 
Myeloma Forum. Guidelines on the diagnosis and management of solitary plasmacytoma of 
bone, extramedullary plasmacytoma and multiple solitary plasmacytomas: 2009 update), 
MRI of the spine is not considered to be necessary for the diagnosis of SEP. But other 
authors find it useful for the accurate staging of EMP, similar to SBP. 
3.3 Treatment of solitary extramedullary plasmacytoma 
Solitary extramedullary plasmacytoma are highly radiosensitive tumours. Local control 
rates of 80–100% are consistently reported with moderate doses of radiotherapy (Mayr et al, 
1990; Bolek et al, 1996; Jyothirmayi et al, 1997; Liebross et al, 1998). 
Solitary extramedullary plasmacytoma should be treated by radical radiotherapy 
encompassing the primary tumour with a margin of at least 2 cm. The cervical nodes should 
be included if involved. The first echelon cervical nodes should be included in SEP of 
Waldeyer’s ring. For SEP up to 5 cm a radiotherapy dose of 40 Gy in 20 fractions is 
recommended. For bulky SEP of >5 cm, a higher dose of up to 50 Gy in 25 fractions is 
recommended. 
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Radiotherapy alone is the treatment of choice for head and neck SEP. Radical surgery 
should be avoided in head and neck SEP. For SEP at other sites complete surgical removal 
should be considered if feasible. Patients with involved surgical margins should receive 
adjuvant radiotherapy. No recommendation for adjuvant radiotherapy can be made for 
patients who have undergone complete surgical excision with negative margins. 
Adjuvant chemotherapy should be considered in patients with tumours >5 cm and those 
with high grade tumours. Chemotherapy is indicated for patients with refractory and/or 
relapsed disease. Therapy as for MM is indicated (United Kingdom Myeloma Forum. 
Guidelines on the diagnosis and management of solitary plasmacytoma of bone, 
extramedullary plasmacytoma and multiple solitary plasmacytomas: 2009 update). 
3.4 Natural history and prognosis 
In most series, < 10% of patients have local recurrence of disease and the 10-year disease 
free and overall survival ranges from 50-80%, for the 30%-50% of patients who develop 
disease progression to myeloma. This occurs after a median of 1.5-2.5 years and their 
clinical course at progression is similar to those of patients diagnosed with de novo 
symptomatic myeloma (Weber D, 2005). Because of the small number of patients in most 
series, any statistically significant risk factors for development of myeloma are not clear 
and are further complicated by the inclusion of patients over many decades during which 
treatment and diagnostic modalities have become more refined and are likely to impact 
prognosis. In some series, bulky disease > 5 cm may have prognostic significance (Tsang, 
2001). 
4. Multiple solitary plasmacytomas  
Multiple solitary plasmacytomas, which may be recurrent, occur in up to 5% of patients 
with an apparently solitary plasmacytoma and may involve soft tissue or bone. 
4.1 Diagnostic criteria  
 Absent or low serum or urinary level of monoclonal immunoglobulin 
 More than one localized area of bone destruction or extramedullar tumor of clonal 
plasma cells which may be recurrent 
 Normal bone marrow 
 Normal skeletal survey and MRI of spine and pelvis  
 No related organ or tissue impairment 
(United Kingdom Myeloma Forum. Guidelines on the diagnosis and management of 
solitary plasmacytoma of bone, extramedullary plasmacytoma and multiple solitary 
plasmacytomas: 2009 update). 
4.2 Treatment  
Treatment approaches to patients with multiple solitary plasmacytomas are variable and it 
is likely the choice of therapy will be influenced by factors such as patient age, sites of 
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recurrence, numbers of lesions and disease free interval. Recurrent solitary plasmacytoma 
out with the original site of radiotherapy, in the continuing absence of systemic disease, may 
be treated with additional radiotherapy. Patients with more extensive disease or early 
relapse may benefit from systemic therapy +/- autologous stem cell transplantation, as 
indicated for myeloma, with small cases series suggesting long term disease control 
(Dimopouloos, 2003). Newer agents including thalidomide and bortezomib have also been 
used successfully, prior to transplantation, in small numbers of patients with relapsed 
plasmacytoma (Chim, 2005; Katodritou, 2007; Pantelidou, 2006).  
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